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B.Sc. (Part-II) (Old Course)

Examination, 2021
MATHEMATICS

Paper - |
(Advanced Calculus)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
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g Pl I e & 3iF THH §l
Note : All questions are compulsory. Solve any two
parts of each question. All questions carry equal

marks.
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Prove that the sequence {S.|_, where

1 1 1

FIfsm :
x+§x2+ix3+ ....... +(n2_1)x”+ .......
5 10 (n2+1)
x>0

Test the convergence or divergence of the

following series :

(c) Tz oifse:

Lt {(” +1)(n+2).....(n +n)}%

n—o0
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Prove that :
L[ )0+2) ()] 4
N—o0 n" e
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Rig PoRr & ot wem f B4 9 3R [a, b]

d 9dq g a1 39 3R # f uRag ¢ amml
Prove that if function f is continuous in the
closed interval [a, b], then f is bounded in this
interval.

T WeTmH W foeex g S|
State & prove first mean value theorem.
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F(x+h)+F(x—h)-2F(x)
h2

=F"(x+6h)
SEl 0, -1 3R 1 & &g foawE 2l
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Prove that :

F(x+h)+F(x—h)-2F(x)
h2

where 0 lies between —1 & 1.
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= 1, gfe x 3ARAT &

=F"(x +6h)
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Lt  f(x,y) & 3ida &l 2l
(xy)—>(ab)
Let f(x, y) = 0, if x is rational
= 1, if x is irrational

Show that for any point (a, b),

does not exist.
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(x.y)—(ab) (X y)
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If xXy¥zZz = ¢, then prove that

2
oz =—(xloge x) ' when x =y = z.

xoy

sin xy &1 (x — 1) 3R (%%}aﬁm‘fﬁ%ﬁﬁa
Ud db TR Hier|

Expand sin xy in powers of (x — 1) & [y—gj

upto second degree term.
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Wi@rgv%ﬂ HI AT T BIoA 39

a2 + b2 = c2 du ¢ =R 2l

Find the envelope of the straight line

Q | X

+Y g
b

when a2 + b2 = ¢2 and ¢ is a constant.
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BT u = sin x sin y sin(x + y) &1 3w 3R
i s @il
Find the maxima and minima of function
u = sin x sin y sin(x +vy).
ap x%% 4 y?% =% T Hs BT FHGROT
DIt |

Find the equation to the evolute of the curve

x2/3 4 y2/3 _ 23,
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Prove that :
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B = e
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(b) HeaidT DI :
I J- J- *(y +2z)dx dy dz
Evaluate :
J j j *(y +2z)dx dy dz
(c) I:Cosa J.X\/tff(x,y)dxdyéi GEIGT M

® IRafda s 3R aRom & Foar &
S P J9 f(x, y) = 1

Change the order of integration in

acosoa 32—X2
I I f(x,y)dxdy

0 xtana

and verify the result when f(x, y) = 1.
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